We have identi®ed a novel Drosophila Sox-domain gene, Sox100B, related to the vertebrate group E genes Sox9 and Sox10. In vertebrates, group E Sox genes are expressed in the developing gonad, adult kidney and gut as well as other tissues. During embryogenesis in Drosophila, Sox100B is expressed in two rows of large intestinal cells, in midgut basophilic cells, in the Malpighian tubules and at the posterior cap of gonadal mesoderm. Our observations indicate that aspects of tissue-speci®c expression, as well as sequence, are conserved between vertebrate and invertebrate group E Sox proteins. q
Results
The Sox family of proteins are related, by their HMG box DNA-binding domain, to the mammalian testis-determining factor SRY. In vertebrates over 20 Sox genes have been identi®ed to date along with related genes in Drosophila and C. elegans (Pevny and Lovell-Badge, 1997) . Sox proteins differ from the ubiquitously expressed HMG1 family since they have restricted tissue-speci®c expression patterns. In several instances Sox proteins have been shown to play essential roles in a variety of developmental processes including sex determination, bone morphogenesis and eye development in mammals as well as segmentation and central nervous system development in Drosophila (Wegner, 1999) . To further characterize the relationship between vertebrate and invertebrate Sox genes we have isolated new family members from Drosophila. One of these genes, Sox100B, encodes a protein containing a Sox DNA-binding domain which has 80% similarity to that of mouse Sox9 and 79% to that of Sox10. Outside of the HMG domain there is little similarity to the vertebrate proteins. Speci®c polyclonal antisera against Sox100B was used to follow its localization during development, similar results are obtained by in situ hybridization with a Sox100B cDNA (not shown). Localization is nuclear in every tissue where it is expressed and is prominent in the developing gut, Malpighian tubules and gonad.
Sox100B is ®rst detected in the hindgut primordium during early stage 11 (Fig. 1A) and by stage 13, it is restricted to the large intestine. It is not detected in the rectum but is highly expressed in the anal pads (Fig. 1C) . Within the intestine it is only found in two rows of cells in the hindgut epithelium (Fig. 1D ,E) and this restricted expression is also observed in 3rd instar larvae. When embryos are double stained for Sox100B and Engrailed we ®nd complementary, non-overlapping, expression in the hindgut (Fig. 1F) .
In the midgut, Sox100B expression is initiated at stage 10 in endodermal cells of the posterior midgut primordium (Fig. 1G ). Shortly after this, expression is detected in the anterior midgut primordium, and persists as the primordia migrate and fuse (Fig. 1H,I ). As development proceeds, Sox100B expressing cells are clustered in the middle segment of the midgut endoderm (Fig. 1I,J) . Sox100B expressing cells in the midgut are much larger than their neighbouring cells, and double staining with Sox100B and the basophilic cell marker COP2 indicates that some, but not all, of the Sox100B positive cells co-express COP2 (Fig.  1L) (Skaer, 1993) .
In the Malpighian tubules Sox100B is ®rst detected in the tubule primordium during late stage 9 at the junction between the hindgut and posterior midgut primordia ( Fig.  2A) . Expression persists as the tubule buds divide into four and during all stages of tubule elongation (Fig. 2B,D) . Sox100B is expressed in the tip cells, specialized cells that regulate cell division in the tubules (Skaer, 1993) . Throughout tubule development, but particularly apparent from late stage 14 onwards, Sox100B expression is graded with higher levels of Sox100B at the distal ends of both the anterior and posterior tubules (Fig. 2E,F) . Sox100B is not detected in the Malpighian tubules of 3rd instar larvae. In the gonadal mesoderm Sox100B is ®rst detected at late stage 11 and expression persists as the germband retracts (Fig. 2G,K) . When the germ cells associate with the somatic mesoderm, double staining for the germ cell marker Vasa (Lasko and Ashburner, 1990) and Sox100B shows that the Sox100B expressing cells are at the posterior cap of the gonad (Fig. 2L) . Gonad expression is not sex-speci®c since all embryos stain equally.
In conclusion, Sox100B, a Drosophila gene related to mammalian Sox9 and Sox10 is expressed in many¯y tissues which are homologous to structures which express the vertebrate genes, including the somatic component of the gonad, the gut and the kidney (Kent et al., 1996; Pusch et al., 1998) . Previously, we have shown functional conservation between the¯y and mouse genes Dichaete and Sox2 and interestingly these two genes also show conserved patterns of expression in the CNS (Sanchez Soriano and Russell, 1998; Wood and Episkopou, 1999) . Our ®ndings show that other related Sox genes may have highly conserved expression patterns during evolution.
Methods
The sequence of Sox100B is available from the EMBL database with accession AJ251580. Wholemount antibody stainings were performed essentially as described byPatel (1994) . The generation of speci®c rabbit antisera against Sox100B will be described elsewhere (Loh and Russell, in preparation). Embryo staging was according to CamposOrtega and Hartenstein (1997) and alimentary canal development and morphology is described with reference toSkaer (1993) .
